In barley (Hordeum vulgare) leaves in which the water balance was not hampered, kinetin and abscisic acid effected the well documented decrease and increase, respectively, in RNase activity. When the plants were exposed to water shortage, leaf-water saturation deficit increased steadily, with kinetin enhancing and abscisic acid retarding the rise. Under drought, (1, 4, 11, 12, 17) . In addition, many reports implicate ABA and cytokinins in the regulation of plant water balance (8, 9, 13 The first leaf of 10-day-old plants was used in the work on detached leaves. The leaves were placed on nylon frames fixed 5 cm above the floor of a darkened glass container, 20 X 20 X 60 cm, kept at room temperature. Ventilation was provided by keeping the glass cover 1 cm above the container. Humidity was simulated by spraying the leaves with water and placing the nylon frames over a 2-cm layer of water. In addition, the container was lined with moist filter paper. In the dry treatment, water was not added to the container nor applied to the leaves. In the whole plant, 0.1 mm kinetin and 0.4 mm ABA were applied by spraying every 3 days from germination until the end of the experiment. Detached leaves were soaked in either 50 ,pM kinetin or 40 ,uM ABA for 30 min. All the hormone solutions and the water controls contained 0.01% RNase activity in the leaves was determined after freezing the leaves in liquid nitrogen. They were then homogenized with 0.1 M phosphate buffer, pH 6.0, using a chilled pestle and mortar. The crude homogenate was filtered through Miracloth at 2 to 4 C and was used as the enzyme preparation. RNase activity was assayed by modification of the method of Tuve and Anfinsen (14): 1 ml of substrate solution (yeast RNA 4 mg/ml in 0.1 M phosphate buffer, pH 6.0) was placed in tubes; 0.25 ml of enzyme preparation and phosphate buffer was added to give a final volume of 2 ml.
the pattern of hormonal effects was inverted, with kinetin enhancing RNase activity over and above the activity assayed in abscisic acid-treated leaves. A very close relationship between RNase activity and water saturation deficit was found and significantly, it was maintained irrespective of the hormonal treatment, which in itself markedly modified leafwater saturation deficit. The inverted effects of kinetin and of abscisic acid on RNase activity under conditions of water shortage were interpreted as resulting primarily from the effects of these hormones on leaf-water. It is suggested that under conditions of increased water deficiency in the plant, cell-water supersedes hormonal regulation in effecting RNase activity.
Increased RNase activity appears to be associated with a decrease in cellular water content. Dove (2, 3) reported enhanced RNase activity in desiccated tomato leaflets and concluded that water stress directly affected RNase activity at the cellular level. Similarly, Tvorus (15) (1, 4, 11, 12, 17) . In addition, many reports implicate ABA and cytokinins in the regulation of plant water balance (8, 9, 13 Detached leaves Days after detachment 0 6.9 6.9 6.9 6.9 6.9 6. chamber was very low, irrespective of the hormonal treatment. It was also low in leaves of plants growing under sufficient water supply and was not greatly modified by hormone treatments. In contrast kinetin, and particularly ABA, markedly affected leaf-WSD in detached leaves in the dry chamber and in plants exposed to increasing water shortage. As shown in Table I , leaves treated with kinetin dried most rapidly and those treated with ABA least rapidly. Similarly, WSD in leaves of plants growing under conditions of increasing water shortage was lowest after treatments with ABA and highest in the kinetintreated plants. However, under the dry conditions ABA affected the decreasing WSD values more perceptibly than kinetin affected the increasing WSD values. Nevertheless, in repeated experiments, kinetin consistently effected increase in WSD.
In plants growing under optimal water supply as well as in detached leaves kept in a humid atmosphere, the familiar pattern of hormonal effects on RNase activity was observed; namely, treatment with kinetin effecting a relative decrease in total RNase activity and treatment with ABA effecting increased activity (Figs. 1 and 2 ). This pattern, however, was inverted essentially in detached leaves exposed to a dry atmosphere as well as in leaves of plants exposed to increasing shortage of water in the soil (Figs. 3 and 4) . Initially, when leaf water balance was not seriously hampered, as evidenced for WSD values in Table I , kinetin and ABA effected the well documented decrease and increase respectively in RNase activity. However, as the experiments progressed, the WSD in detached and in intact leaves gradually increased, the familiar pattern of hormonal effects on RNase activity was inverted with kinetin enhancing RNase activity over and above the activity assayed in ABA-treated leaves. ARAD, MIZRAHI, AND RICHMOND Plant Physiol. Vol. 52, 1973 becomes evident when RNase activity is plotted against WSD (Fig. 5) . Significantly, this close relationship was maintained irrespective of the hormone treatment, which in itself markedly modified leaf WSD.
Wright and Hiron (16) found that a period of wilting greatly increased leaf ABA-content, and we have shown that in the dry conditions, treatment with kinetin effected increased WSD, which is directly related to increased RNase activity. This pointed to the possibility that the enhancing effect of kinetin on RNase activity under dry conditions stemmed from the effect of this hormone in increasing leaf-ABA. Accordingly, the primary results of the kinetin treatment would be enhanced WSD, which in turn would increase ABA content, hence pro- (Table II) . While kinetin effected an increase of some 35% in WSD over the control, it caused a reduction in the content of leaf ABA below that observed in the control.
Our data indicate that the known effects of kinetin and ABA on RNase activity can be manifested only when the water content of the leaf is not greatly modified. Below a certain optimal leaf-water content, the specific hormonal effects on RNase activity, namely, repression by kinetin and enhancement by ABA, cannot be manifested. We interpret the inverted effects reported here of kinetin and of ABA on RNase activity under conditions of water shortage as resulting primarily from the effects of these hormones on leaf-water. We thus suggest that under conditions of increased water shortage, cell-water content supersedes hormonal regulation in effecting RNase activity. 
